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Studying Jet Properties
o« dE/dX - restart study

o Start from first step

» Shower profile - going on
o Start basic study

- Correct the fitting function and check the
results



dE/dx

Study starts @digitization step

Check whether dE/dx 1s working at the simulation
o Check whether Bethe-Bloch can be seen

Check some dependence
Check the result after the correction

dE/dx definition:

dE energy deposit
dx  flight path in the hit(TPC)

dE/dx can be calculated at any hit point
Truncated mean 1s calculated as track dE/dx

( ) Z”’ dE‘ upper 30%, lower 8% hits are discarded

to avoid Landau tail

—optimization 1s necessary



dE/dx (GeV/mm),

K

From digitization step

o dE/dx - very clean Bethe-Bloch |ine can be seen!

s Num. of hits used for dE/dx >=40
o Simulation hit will be 0K

o dE/dx distribution using MIP pion (p=0.3-0.7GeV/c)

o The distribution is Gaussian
> Truncated mean is reasonable so far, but need optimize
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Check the dependence
» Use MIP pion (p=0.3-0. 7GeV/c)

» To scale <d_E> 10
AX / e

« S0 far, checking the dependence of
o Num. of hits used for mean
> Polar angle of the track

» Parameterization by fitting



dependence
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e Num. of hits - Landau tail affects
dE/dx when num. of hits is small

» Polar angle - dE/dx from short flight
path 1s likely to make Landau tail
> Wrong tendency against the expectation??
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dEdu {Ga¥imm],

scal Iing
» Scale dE/dx using MIP pion
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CONCErns

o Parameterization

- What kind of dependence should be checked?
> Variation of gas gain seems necessary:--

» Smear ing
> 5% dE/dx smearing is enough?

e Optimization
> Truncated mean
> Other methods to estimate track dE/dx?



Formulation of shower profile
«Fi1t function:
f (%, %) =ac (C(x=%)) ™" -ep(—c(x— X)) -exp(—dx,)
['(b)
> a,b,c,d, X, -parameters
> Shower max: (b-1)/c (unit: X,
> Absorption length: 1/d mm
> Expected sEhower max of Incoming electron:
L | :1.O(IogE—0+O.5) (unit: X,) E;: cluster energy

C

X0

> Gritical energy E.: Ec =0.021_GeV

- Radiation length: X,=3. 50mm
- Moliere length: Rm=9. 00mm



Corrected result
» Electron type
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Energy Dependence

o E| ectron type
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CONCErns

» Good variables for lepton ID?

sWill not good for cut based selection. MVA
will be good

- Can try soon

o Checking shower shape cluster—by-
cluster



